These findings led to the conclusion that the metallophil cells belonged to the reticuloendothelial system. The branching and the foamy metallophil cells were found chiefly in the tumor, and the round metallophil ones in the surrounding tissue. At the 12th hour of the transplantation, the number of metallophil cells rapidly increased, but it decreased at the 24th hour. The cells then increased again and reached a level which exceeded the initial increase after the transplanta tion.
The second high level was maintained until the 14th day. Thereafter, the number of the cells returned to a low level. The changes of the metallophil cells were very similar in both the tumor and the surrounding tissue. The second rise and decline of metallophil cells seemed to be related to the develop ment of the tumor. The histochemical methods applied to rats of the first group were the improved Gomori method21 for acid and alkaline phosphatase , the Gomori method21 for esterase with alphanaphtyl acetate, and the Kojima method22 for oxidase.
Proper fluorescence was examined on unfixed frozen sections from the rats of the first group. Absorbing filter of 1 .5/OG1+1/GG9 of Reichert Co. was used.
Phagocytic activity was examined on the rats of the second group , which were vital-stained or in which saccharated ferric oxide was injected . The W icklein-Falkenberg23 and the Tirmann-Schmelzer methods23 were applied to the rats injected with the iron compounds.
Electron microscopy was carried out on the rats of the second group stained with lithium carmine as well as on the rats of the first group. Furthermore, the tumor tissue taken from the rats of the first group was impregnated with ammoniacal silver after fixation in glutaraldehyde solution, and the tissue was embedded in epoxy resin, then sectioned on an ultramicrotome of the Porter-Blum type. The sections were observed under an electron microscope of HU-11A type of Hitachi Co.
To compare the result of silver impregnation with histochemical findings, either double stainings were done on the same slide, or some of the above mentioned methods were applied on serial sections. In the tissue surrounding the tumor, the round metallophil cells and a few of the less branching ones were found.
2) Characteristics of metallophil cells
Findings of vital staining. All the cells, which took up the granules of dyes were impregnated with ammoniacal silver. Not all the metallophil cells with prominent branchings, however, took up the granules. Phagocytosis of round or short branching metallophil cells was most remarkable.
Findings of iron reaction. All the cells that were iron positive were impregnated with ammoniacal silver. Not all of the metallophil cells, however, exhibited a positive reaction.
Findings of fat staining. There was no fat in the round metallophil cells. Many branching metallophil cells had fat granules; especially noteworthy were fat granules in almost all the metallophil cells with short branches.
Findings of PAS staining. Round and branching metallophil cells were PAS positive, and foamy ones were either weakly PAS positive or PAS negative.
Enzryrnohistochemieal findings (acid phosphatase, alkaline phosphatase, esterase and oxidase). In the enzymohistochemical reactions, most of the round and branching metallophil cells were positive in different degrees according to the 
B. Control group
Very few small polygonal and round metallophil cells were found dispersed in the subcutaneous tissue of the untreated control group. Most of the metallophil cells found in untreated controls were PAS positive and also positive for acid phosphatase, alkaline phosphatase, esterase and oxidase, though only to a slight degree.
In the controls injected with tumor cell-free ascites, round metallophil cells increased remarkably at the 12th hour of the injection. These cells were strongly PAS positive and revealed strong activities of various enzymes.
The metallophil cells decreased more distinctly in rats sacrificed at the 24th hour than in those at the 12th hour. ‡V . 2) Tissue, surrounding the tumor Many round metallophil cells appeared diffusely at the 12th hour of transplantation.
Round metallophil cells decreased at the 24th hour, and this state continued for a few days. The metallophil cells began to increase from the 6th day and attained their maximum by the 15th day.
The surrounding tissue could be distinguished clearly from the tumor from the 4th day on. A few fusiform and less branching metallophil cells appeared besides numerous round metallophil cells.
Various histochemical reactions, excepting the reaction for alkaline phos- Uptake of trypan blue increased slightly on the 5th, 7th, 10th and 14th days as in the tumor tissue.
DISCUSSION
In addition to the already mentioned investigators, Belezky,24 Vissentini25 and Dunning26,27 applied the silver impregnation method to the study of reticuloendothelial cells.
We have detected the metallophil cells in the subcutaneous node of Yoshida sarcoma and its surrounding tissue in rats of Wistar strain by the silver im pregnation method reported previously.
First of all, it was thought to be of interest to determine whether the metallophil cells belong to the reticuloendothelial system or not , by means of the vital stain ing method, histochemistry, fluorescence microscopy and electron microscopy .
Phagocytosis is one of the characteristics of reticuloendothelial cells .28,29 All the cells taking up trypan blue, lithium carmine and iron compounds were observed to be silver impregnated in this experiment . It has been reported by Benacerraf et al.,1 Bothwell30 and Neukomm3l that the reticuloendothelial cells play an important role in the iron metabolism and are able to take up iron compounds. In the present experiments, numerous metallophil cells of the rats were iron positive when the animals were injected with iron compounds .
The PAS reaction becomes remarkable in the stimulated reticulum cells .32 Metallophil cells were PAS positive ; especially round and short branching metallophil cells were strongly PAS positive .
Hosoda32 reported that the activity of acid phosphatase and esterase of reticulum cells increased under stimulation . Lennert et al.18 also described that the reaction of these two enzymes was useful for the evaluation of the functional state of the reticulum cells in the lymph node . Metallophil cells showed the activities of acid phosphatase and esterase as well as of the other enzymes inherent to the reticulum cells.
Short branching metallophil cells were fluorescent in ultraviolet rays . De Lerma33 and Saint-Marie34 have already described that some of the reticulum cells of the spleen were fluorescent .
On the other hand, the cells, being different from tumor cells , were identified electron microscopically in the tumor . They had elongated processes and were rich in ribosomes and lysosomes . It was very characteristic that they were connected with one another by processes making a meshwork , as if they surrounded tumor cells. Deposition of silver granules was very selective on these specific cells. It is quite clear according to the above description that the metallophil cells have the characteristics reticulum cell. Secondly, we would like to consider the changes of metallophil cells in the tumor and the tissue surrounding the tumor during its growth. Metallophil cells increase in the tumor at the 12th hour of transplantation. At this time, round metallophil cells were predominant, and a few branching metallophil cells also appeared. Metallophil cells decreased in number at the 24th hour. On and after the 2nd day, branching metallophil cells increased more and more, though a little different in the grade from case to case. Contrarily, round metallophil cells decreased. The meshwork formed by branching metallophil cells became distinct. Branching metallophil cells decreased remarkably after the 15th day, and the meshwork was also disintegrated. Foamy metallophil cells appeared around the 10th day.
Most of the metallophil cells which appeared in the surrounding tissue were round ones. These round metallophil cells were found to increase diffusely at the 12th hour of transplantation.
Thereafter the metallophil cells decreased in number. Once again, metallophil cells increased on and after the 5th day and decreased around the 16th day.
The histochemical findings and phagocytosis varied in parallel with the numerical change of metallophil cells. But the metallophil cells which were observed at the 12th hour showed the changes identical with the findings in the controls injected with ascites removed of tumor cells. Therefore, the appearance of metallophil cells at the 12th hour of transplantation is not thought to belong to the reaction to tumor growth, but is considered as a reaction to the fluid component of the ascites itself. The increase of metallophil cells from the 2nd to the 4th day is thought to be a reaction to tumor growth, because there was no necrosis in the tumor at this stage. The increase of metallophil cells after the 5th day is considered in part to be a reaction to necrosis, because necrosis appeared in the tumor from this time on.
In the tumor-bearing hosts the reticulum cells increased both in number and function for a certain period after the transplantation of tumor cells, and then finally decreased. The same section used for Fig. 3 was impregnated after decoloration.
All the oxidase positive cells are impregnated.
(Nuclear stain with alum carmine). Decrease of metallophil cells and appearance of foamy metallophil cells on the 17th day of the transplantation.
(Nuclear stain with alum carmine).
